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(57) Abstract 

The present invention relates to a method for converting the energy of a liquid flow into thermal energy, wherein said method 
comprises creating an ultrasonic flow mode in a dual-phase liquid flow. The dual-phase flow is then slowed down in order to generate a 
pressure jump therein and further introduced into a liquid flow comprising microscopic gaseous vapour bubbles, the liquid being heated during 
the jump-type conversion process of the flow. In a preferred embodiment, the equipment for realising this method comprises a steam boiler 
(22) which is in steam communication with a jet converter (23). The outlet of the jet converter is connected to the inlet of a heat-generating 
grid (25) as well as to the inlet of the steam boiler (22). The outlet of the heat-generating grid (25) is connected to the inlet of a heat- 
consuming device (26) that is in turn connected to the jet converter (23). The present invention may be used in autonomous equipment for 
heating premises. 



(57) PecJ)epaT 



Cnoco6 npeo6pa30BaHHH noTOKa >khekocth b TennoByio 

3 HGpr HK) COCTOHT B TOM, MTO B flByX$a3HOM nOTOKe JKHflKOCTH 

c[)opMHpyK)T CBepx 3 By koboh pe?KHM ero TeqeHHH, a 3aTeM 

flByX$a3HbIH nOTOK TOpM03HT C $OpMHpOBdHHeM B HeM CKaMKa 

uaBJie HH5I c nepexoxjOM £Byx$a3Horo noTOKa b makocthoh feotok 
c MHKpocKonn^ecKHMH napor a 3 obbimh ny3faipBKaMH h HarpeBOM 
?khhkocth b npouecce CKaqKoo6pa3Horo npeo6pa30BaHHH noTOKa. 

npecnO^THTeJlbHblH BapHaHT OCymeCTBJieHHH yCTaHOBKH flJIH 

ocymecTBjieHHH cnoco6a BKJiiOHaeT b ce6n napoBOH KOTeji (22) , 
no^KJiio^eHHbiH no napy k CTpyHHOMy npeo6pa30BaTejiio (23) , 
coeflHHeHHOMy Bbixo^OM co BxonoM TenjioreHepHpyiomeH pemeTKH 
(25) h co bxoxiom napoBoro KOTjia (22) . TenjioreHepupyioma*! 
pemeTKa (25) coe^HHeHa Bbixo^OM co bxojjom TenjionoTpe 6JiHiomero 
ycTpoHCTBa (26) , nocKjiiOMeHHoro k CTpyHHOMy npeo6pa30BaTejno 
(23) . 

H3o6peTeHHe npejiHa3HaqeHO jjjih npeHMymecTBeHHoro 

HCnOJlb30BaHH5I B Ka^eCTBe aBTOHOMHOH yCTaHOBKH flJIH OTOnJISHHH 

noMemeHHH . 



HCKJIKWHTEJIbHO flJIfl UEJIEfl HHOOPMAIJHH 



Koobi, ncnojiwyeMhie juih oooaHa senna cTpaa-HJieHOB PCT ua nrryjibHUx jmcTax oponmop, b kotopuz 
rryunHKyiOTCH MeacayHapoAHJbie 3£lbbku b cootbgtctbuh c PCT. 
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CIIOCOE nPEOBPA30BAHHH 3HEPI7HH nOTOKA JKHJIKOCTH 
B TEIUIOByiO 3HEPrHK) H YCTAHOBKH flJIfl ErO OCyiQECTBJIEHJiH 

06jiaCTI> TeXHHKH 

H306peTeHHe othochtch k o6jiacTH 3HepreTHKH h 6ojiee 
tohho KacaeTCH cnoco6a npeo6pa30BaHHH SHeprHH noTOKa b 
TenJiOByw SHeprmo h ycTaHOBOK jjjih ocymecTB ji e hhh Taxoro 
cnoco6a. 

npeaniecTByiomHH ypoBeHb tgxhhkh 

M3BecTeH cnoco6 npeo6pa30BaHHH 3HeprHH noTOKa ?khakocth 
b TenjiOByio SHeprHio nyTeM npeo6pa30BaHHH KHHeTHMecKOH SHeprHH 
noTOKa b TenJioByw .3 a cner TpeHHH hchjikocth o ctghkh 
npo<J)MjiHpoBaHHoro KaHajia (cm. , SU A 631761). 

B flaHHOM cnoco6e, nyTeM npoKa^KH >khhkocth Mepe3 
cneuHanfaHbiM o6pa30M cnpocj>HjiHpoBaHHbie KaHajibi jaodHBaioTCH 
HarpeBa jkhbkocth. OnnaKO , b stom cnocoee He yxiaeTCH 
sMeKTHBHo npeo6pa30BbiBaTb 3Hepr kio MexaHHMecKyw b 3HeprMio 
TenjiOByW/ mto Be^eT k HejiocTaTOMHO BbicoxoMy Knfl 
npeo6pa30BaHHH h , KaK cjieacTBHe, k otcytctbhw nmpoKoro 
Hcnojn b 30BdHHH ycTaHOBOK ocHOBaHHbix Ha aaHHOM cnocoee. 

H3 BecTeH h flpyroH cnocofi npeo6pa30BaHHH SHeprHH noTOKa 
b TenjiOByw aHeprHK), BKJuouajomHH npeo6pa30BaHHe oflHO<pa3Horo 
jKHflKOCTHoro noTOKa b flByxc}>a3HbiH h nocjiexiyiomee oGpaTHoe 
npeo6pa30BaHHe noTOKa b OflHO<J>a3HbiH nyTeM TopMonceHHH noTOKa 
c noBbimeHHeM jjaBJieHHH b HeM conpoBO^aeMbiM pocTOM 
TeMnepaTypbi WHflKOCTHoro noTOKa (cm., KHHry B.H.neTpoBa h 
B.<I>.Me6aeBCKoro 11 KaBHTauHH b BbicoKOo6opoTHbix JionacTHbix 
Hacocax" , M. , MamHHOCTpoeHHe , 1982, C.5). 

B jjaHHOM cnoco6e npeo6pa30BaHHH 3Hepr hh HarpeB jkhakocth 
ocymecTBJineTCH 3a c*ieT HHTeHCHBHoro onaTHH napora30Bbix 
KaBHTauHOHHbix Ka BepH npn noBbimeHHH jjaB Jie hhh b noTOKe, 
conpoBO?KflaiomerocH 11 TepMOjjH HaMHHec khm 11 HarpeBOM oKHMaeMoro 
ra3a h ot nocnejjHero jkhjqkocth , KaK hctomhhks nepeHOca Tenjia. 
OnHaKO HHTeHCHBHOCTb nepexojia flByx<J>a3Horo noTOKa b 
OflHO<J>a3HbiH , npoxonnmero, KaK npaBHJio, b njiaBHo pacujHpHiomHxcH 
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KaHajiax HeflOCTaTO^iHo BejiHKa, b cbh3h c qeM hmgiot MecTo 
pa3Horo pofla noTepH h HenojiHOTa hcfeojib 30bshhh b HyTpeHHeH 
3HeprnH nepexo^a o,nHO<J>a3Horo noTOKa b ,nByx$a3HbiH h o6paTHO, 
qTO 3HaqHTejiBHO cHHJKaeT 3$$eKT HarpeBa jkhakocth. 

H3BecTHa ycTaHOBKa npeo6pa30BaHH£ SHeprHH noTOKa 
MflKocTH b TenjiOByio SHeprHK), coflepTKaman reHepaTop Tenjia, 
Bbino ji HeHHbiH b BHfle CTpyHHoro annapaTa , noEKjno^ieHHoro 
AH$$y30poM ko BXOfly TenjionoTpe6JiHiomero ycTponcTBa r npneMHOH 
KaMepoH - k Bbixcay TenjionoTpe6ji5iiomero ycTponcTBa h aKTHBHbiM 

COHJIOM - K HCTO^HHKy ?KHflKOCTH TIOJX XjaBJISHHSM ( DE A, 2330502) 

B juaHHOH ycTaHOBKe cTpyftHbin annapaT Hcnonb 3yeTC5i tojibko 
jjjih opraHH3aqHH uHpKyjiKUHOHHoro jiBHweHHH HarpeTOH jkhhkocth, 
ApyrHe nee bh^m SHeprHH noTOKa ?khakocth He Hcnonb3yK)TC5i , 

MTO BefleT^K CHH?KeHHK) 3$$eKTHBHOCTH pa60Tfel yCTaHOBKH . 

M 3 bgcth a TaK?Ke ycTaHOBKa npeo6pa30BaHHK 3 Hepr hh noTOKa 
KHflKOCTH b TenjiOByio 3HeprHio, coflepjKaman Hacoc, 
TenjionoTpe6Ji5iioinee ycTpoHCTBO h reHepaTop Tenjia, BKJiio^aioiuHH 
b ce6n npHeMHyio KaMepy , aKTHBHoe con.no b npH6MHOH KaMepe 
h KaMepy CMenieHHH 3a conjiOM (SU A, 1290015) • 

B naHHOH ycTaHOBKe npejiycMOTpeHa B03MO)KHOCTb 
HcnojiB30BaHHH 3H6pr hh noTOKa jKHflKOCTH nyTeM npeo6pa30BaHHH 
KHHeTHMecKOH SHeprHH noTOKa MexaHH^ecKyw 3HeprHio. OflHaKo 
b flaHHOM cjiy^ae HMeeT MecTO HeflocTaTO^iHO sWeKTHBHoe 
HcnojTB 30BaHHe SHeprHH noTOKa MflKOCTH, a peryjiHpoBaHHe 
pejKHMa pa6oTbi ycTaHOBKH ocymecTBJineTCH tojtbko nyTeM CMemeHHH 

rOpH^eH H XOJIOflHOH KHflKOCTH, MTO npHBOflHT K yCJTO^eHHK) 

ycTaHOBKH / CHH?KaeT Ha,qe?KHOCTb ee pa6oTbi h, KaK cjieccTBHe, 
x noBbimeHHK) ee 3KcnjiyaTauHOHHbix 3aTpaT. 



CymHocTfc H3o6peTeHHH 

B ocHOBy H3o6peTeHH5i nocTaBjieHa 3afla^a co3flaTb cnoco6 
npeo6pa30BaHHH SHeprHH noTOKa makocth b TenjiOByio 3HeprHK), 
b npoqecce KOToporo o6ecne^HBajiocb 6bi CHHJKeHHe noTepb npH 

OflHO BpeMeHHOM nOBbimeHHH 3(j)(j)eKTHBHOCTH HCnO JI b 3 O B aHHH 

b HyTpeHHeH SHeprHH nepexo.ua oflHO$a3Horo noTOKa b flByx$a3 hhh 
h o6paTHO conpoBQwaeMoe noBbimeHHeM OT6opa TenjiOBOH SHeprHH, 
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a TaiOK.e co3flaTb Ha,ue>KHbie h y,qo6Hbie b 3KcnjiyaTauHH ycTpoHCTB a 
ocymecTBJieHHH TaKoro cnoco6a. 
nocTaBJieHHan 3afla^a pemaeTcn TeM, ^to b cnoco6e 
npeo6pa30BaHHH SHeprHH noTOKa tkhzjkocth b TenjiOByio 3HeprHio, 
5 BKjiio^iaiomeM npeo6pa30BaHHe oflHO$a3Horo jkhdkoct hofo noTOKa 
b HByx$a3HbiH h nocjiejjyioinee o6paTHoe npeo6pa30BaHHe nyTeM 
TopMO>KeHHH noTOKa c noBbimeHHeM flaBjieHHH b HeM, 
conpoBo^flaeMbiM poctom TeMnepaTypbi MflKOCTHoro noTOKa, 
corjiacHo H3o6peTeHHio, b HByx<J>a3HOM noTOKe $opMHpyioT 

10 CBGpX3 ByKOBOH pe>KHM erO TeMeHHH , a TOpMOJKeHHe npOBOflHT c 

4>opMHpoB aHHGM b noTOKe CKa^Ka naBJieHH^i c nepexoflOM b CKa^Ke 
xtaBjieHHH HByx$a3Horo noTOKa b jkhokocthoh noTOK c 

MHKpOCKOnH^eCKHMH napOT a 3 OBblMH ny3bipbKaMH, 

npecnoMTHTejibHO opraHH3 0BaTb cxjionbiBaHHe 

15 MHKpocKonHMecKHx ny3bipbKOB b TenjionoTpe6jiHiomeM ycTpoHCTBe 
nyTeM nonojiHHTenbHoro TopMO^eHHH TKHflKOCTHoro noTOKa b HeM 
c BbmejieHHeM 3a cweT 3Toro flonojiHHTejibHoro KOjiH^ecTBa Tenjia. 

Uejiecoo6pa3HO TaK^e noTOK tkhhkocth nepe;a ero 
npeo6pa30BaHHeM b flByx$a3HbiH noflBeprHyTb flera3HpoBaHHK) hjth 
20 aspauHH. 

nocTaBJieHHan 3ajjaqa pemaeTCH TaKJKe h TeM, mto b 
ycTaHOBKe npeo6pa30BaHHH SHeprHH noTOKa tkhjjkocth b TenjiOByio 
3 Hepr hk) i cocep^ameH Hacoc, TenjionoTpe6jiHiomee ycTpoHCTBO 
n reHepaTop Tenjia, npexic t aBjiHiomHH co6oh cTpyHHbiH annapaT , 
25 BKJiiouaiomHH b ce6n npHeMHyw KaMepy , aKTHBHoe conjio b npHeMHOH 
KaMepe h KaMepy cMemeHHH 3a coiijiom, corjiacHo H3o6peTeHHK> , 
npHeMHan KaMepa BbinojiHeHa b $opMe KOH$y3opa h pacnojio^eHa 
KoaKcna jibho conjiy, KaMepa cMenieHHH o6pa30BaHa pacnojio^eHHbiMH 
nocjieflOBaTejibHO no xojjy noTOKa KOH$y3opoM, ropjiOBHHOH h 

30 HH$$y30pOM, npH 3TOM HaCOC BblXOflOM nOflKJlIO^eH K aKTHBHOMy 

conjiy h ko Bxony TennonoTpe6jiHiomero ycTpoHCTBa f KOTopoe 
cbohm BbixoflOM nocicjno^ieHO k npHeMHOH KaMepe reHepaTopa Tenjia, 
a flH$$y3op KaMepbi CMemeHH5i noflKJiioqeH ko Bxofly Hacoca h ko 
Bxojjy TenjionoTpedJiHiomero ycTpoHCTBa . 
35 Uejiecoo6pa3Ho Ha Bbixo^e HH$<J>y3opa ycTaHOBHTb 

npo<j)HjiHpOBaHHbiH HanopHbiH Tpy6onpoBOfl . 

Bo3mo?kho aKTHBHoe conjio cTpyporo annapaTa Bbinoji hht b 
CTyneHMaTo cy?KaiomHMC5i no xony noTOKa. 
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?KejiaTejibHO Taoe ycTaHOBKy ocHacTHTb jiHHHen OTBOfla 
h noflBOjia jkhbkocth, coflep?KameH aBTOMaTH^ecKHH KJianaH 
noflflepjKaHHH 3a«aHHoro flaBJieHHH jkhukocth b ycTaHOBKe. 

KpoMe Toro nocTaB jieHHan 3ajia^a pemaeTCH TeM, ^to b 

5 ycTaHOBKe npeo6pa30BaHHH SHeprHH noTOKa >kh,eikocth b TenjiOByio 
BHeprHH), conep)KameH Hacoc , TenjionoTpe6jiHiomee ycTpoHCTBO 
h reHepaTop Tenjia, b KJHo^aiomHH b ce6H, no MeHbmeH Mepe, oaho 
aKTHBHoe conjio , corjiacHO H3o6peTeHHio f Hacoc BbinojiHeH b BH^e 
coeflHHeHHbix nocjieflOBaTejibHO napoBoro KOTJia h CTpyHHoro 

lO npeo6pa30BaTejiH h nocKJiio^eH cbohm bbixoaom ko Bxofly napoBoro 
KOTJia h k aKTHBHOMy conjiy reHepaTopa Tenjia, nojjKJiioweHHoro , 
b cbok) o^epenb , bbixoaom ko Bxojay TenjionoTpeCjiniomero 

yCTpOHCTBa, BblXOfl KOTOporO CBH3aH c KaMepoft CMemeHHH 

CTpyHHoro npeo6pa30BaTeji5i . 

15 npecno^THTejibHO Hcnojn>30BaTt> reHepaTop Tenjia, KOTopbin 

coflep?KHT MHO)KecTBO aKTHBHbix conejn , BCTpOeHHblX b njiacTHHy , 
ycTaHOB jieHHyio nonepeK noTOKa jkhakocth, h KaHan pacfflHpeHHH, 
nnoma^b nonepe^Horo ceMeHHH KOToporo npeBbiniaeT cyMMapHyio 
njioma^B nonepe^Horo ceueHHH Bcero MHOJKecTBa conen . 

20 Bosmojkho Me>Kjqy BbixoflOM TenjionoTpe6jiHiomero ycTpoHCTB a 

h CTpyHHbiM npeo6pa30BaTejieM yciaHOBHTb conojiHHTejibHoe 
TenjionoTpe6jiHiomee ycTpoHCTBO . 

^ejiaTeubHO TaK?Ke Bbixojj ochobhopo TenjionoTpe6jiHK>mero 
yCTpOHCTBa coeflHHHTb c 30hoh KaHana pacfflHpeHHH Ha Bbixofle 

25 aKTHBHbix coneji . 



KpaTKoe onncaHHe qepTeaceH 

B jiajibHeHmeM H3o6peTeHHe noncHHeTCH onHcaHHeM 
KOHKpeTHbix BapHaHTOB ero ocymecTBJieHHH h npHjiaraeMbiMH 
nepTe^aMH, Ha KOTopbix: 
30 $Hr . 1 H3o6pancaeT cxeMeTH^ecKH ycTanoBKy hjih 

ocymecTBJieHH55 cnoco6a npeo6pa30BaHHH SHeprHH noTOKa ?khhkocth 
b TenjiOByio 3HeprHio, corjiacHO H3o6peTeHHio , 

$Hr . 2 - cxeMaTHMecKH CTpyHHbiH annapaT b pa3pe3e h 

KpHBbie H3MGHeHHH flaBJieHHH P, CKOpOCTH W H ra30COflep?KaHHH 

35 0 no fljiHHe CTpyHHoro annapaTa, 
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4>ht.3 - 3Sbh cuMocTb noKa3aTejiH H303HTponbi flByx$a3- 

HOH CMSCH B FIOTOKe CO CKOJIb?KSHHSM OT 06bSMH0170 C OOT HOmeHHH 
B $a3 B CMSCH r 

<J>nr . 4 - 3 aBHCHMOCTb K03$$HUHeHTa A, xapaKTepH3yiomero 
yBejiH^eHHe TenjioBOK moiuhocth no cpaB hghhio c nonBOjjHMOH 

MOIIJHOCTbK) , B $yHKUHH H3MGHeHHH nOKa3aTejIH K H303HTpOnbI, 

$nr . 5 - cxeMaTH^ecKH BapnaHT Bbino ji hghhh ycTaHOBKH sjih 
ocymecTBJieHHH cnoco6a, corjiacHO H3o6peTeHHio , c JionacTHbiM 
HacocoM, npeo6pa3yromHM 3JisKTpHHscKyio sHsprHio b KHHeTH^ecKyio 
SHeprHK) noTOKa, 

$Hr.6 - cxeMaTH^ecKH npoflOJibHbin pa3pe3 CTpyHHoro an- 
napaTa h KpHByio H3MeHeHHH flaBjieHHH P noTOKa ?kh,e[kocth no 
.qjiHHe CTpyHHoro annapaTa, 

. 7 - cxeMaTH^ecKH BTopon BapnaHT BbinojiHSHHH ycTa- 
hobkh fljiH ocymecTBJieHHH cnoco6a, cornacHO h3o6pbtshhk> , c 
HacocoM, peajiH30BaHHbiM b BHfle napoBoro KOTjia h CTpyHHoro 
npeo6pa30BaTejiH . 

IIonpobHoe onHcaHHe HaHJiy^iniHx BapnaHTOB 

OCymeCTBJieHHH H306peTGHHH 

Cnoco6 npeo6pa30BaHHH 3HeprHH noTOKa jkhjikocth b Tsn- 

JiOByio DHeprHK), corjiacHO H3o6peTeHHK , coctoht b tom, ^to b 

CTpyHHOH ycTaHOBKe o^Ho^asHbiH noTOK TKHflKOCTH CHa^ajia npeo6- 

pa3yiOT b ,EiByx(J>a3HbiH h 3aTeM ocymecTBJiHiOT o6paTHoe npeo6pa- 

3 OBaHHe noTOKa nyTeM topmohcshhh noTOKa c noBbimsHneM naBJie- 

hhh b HeM conpoBOJKflaeMbiM poctom TeMnepaTypw ?KH,mcocTHoro 

» 

noTOKa, npn stom flByx$a3HbiH iiotok pa3roHHK)T no opraHH3auHH 
CBepx3ByKOBoro pe?KHMa ts^shhh flByx$a3Horo noTOKa, a najiss, 
b npouecce TopMOJKeHH^ noTOKa, opraHH3yioT cKa^OK jjaBJisHHH 
c pe3KHM nepexoflOM b CKa^Ke jjaBJieHHH flByx$a3Horo noTOKa b, 
npaKTH^ecKH o,aHoct>a3HbiH , c BbmejieHHeM 3a c^eT TaKon opraHH- 
3 aiiHH npouecca npeo6pa30BaHHH flByx$a3Horo noTOKa b OflHO$a3- 
HbiH flonojiHHTejibHoro TenjiOBoro HMnyjibca. HajibHeHmHH pocT 
TenjioBoro HMnyjibca motkgt 6biTb flocTHTHyTo 3a c^eT Toro, ^ito 
?KnnKocTb , KOTopyio Hcnojib3yioT fljiH nony^sHHH Tsnjia, npe^Ba- 
pHTejibHo flera3HpyiOT hjih aspnpyioT. 



15 
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KaK H3BeCTHO H3 3aKOHa COXpaHeHHH 3H6pPHH flJIH nOTOKa 
JKHflKOCTH, B KOTOpOM Ha^aJIO KOOpflHHdT HenpepbiBHo coBnaxiaeT 

c ueHTpoM TH>KecTH flBn>KymerocH sjieMeHTa whekocth, h 
cjiejaoBaTejibHO , nocjieflHHH HenoflBHJKeH othochtgjiidHO 
5 CHCTeMbi KOOpflHHaT / cjiejiyeT: («jih 1 Kr jkhakocth) 

cfq = oil - vdp 4- c/q T , ( 1 ) 

me (j, - obmee KOjiHuecTBO Tenna hjih nojiHan 3HeprH$i sjieMeHTa 

MflKOCTH , 

i - 3HTa jibnHH sjieMeHTa hchxikocth, 
10 V - o6t>eM 3JieMeHTa hchjjkocth, 

p - aaBJieHHe b noTOKe makocth, 

<^ r - 3H6prHH TpeHHH 3JieMeHTa KHflKOCTH. 

y^HTbiBan, ^to di-c/u+ d(pv) f (2) 

rue tf - BHyTpeHHHH sHeprHH sjieMeHTa jkhjjkocth, a 



* dU P ^ dV J S (3) 



vne l< - noKa3aTejib H303HTponbi c?KHMaeMOH makocth, o6mee 
KOjiHMecTBo Tenjia, KOTopoe MO^eT 6biTb nonyMeHO b azjHa6aTHO 
H30JiHpOBaHHOH cHCTeMe MorceT 6biTb npejiCT aB jie ho b cjienywmeM 

2 0 BHJH6 : 



= -fa pdv + -fa vc/p + ^ f 



(4) 



B cjiyMae, ecjiH noTOK mhcto otkocthoh^ /( -* ^ (peajibHO 
25 juih BOflbi /< = 22000) , a dv = 0 

city = dc^ r 

Hmghho sto HMeeT MecTO b TexHHHecKOM pemeHHH no 
SU s A, 631761. 

MHaMe 06CTOHT fleJIO B nOTOKe OflHOpOflHOH (H30TponHOH) 
30 EByXBa3HOH CMeCH f KOTOpaH C ra30flHHaMHMeCKOH TO^KH 3peHHH 

HBjineTCK cpeflOH oKHMaeMOH h nawe 6ojiee oKHMaeMOH , ^eM mhctwh 
ra3 h noKa3aTejib H303HTponbi b Hen hb jihbtch $yHKUHeH 
noKa3aTejiH H303HTponbi ra3a h o6teMHoro cooTHonieHHH 4>a3 b 
CMecH (cm., KHHry $nceHKo B.B. "KpHTHwecKHe jaByx$a3Hbie 
35 noTOKH 11 / M. , ATOMH3flaT, 1978) h b 3&bhchmoct h ot o6beMHoro 
cooTHomeHHH $a3 (flJiH BOflbi) , npH o6biMHbix ycjiOBHHx, noKa3aTejib 
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H303HTponbi 6y,qeT mghktb ch ot /< = 22000 (makocthoh noTOK) 
,qo /< = 1,285 (ra30BbiH fiotok ) (cm. $Hr.3) . 

TaKHM o6pa30M, npHHHMan bo BHHMaHHe Bbime cKa3aHHoe 
h ypaBHeHHe (4)^ mojkho BHueTb , ^to ot bg jih^hhbi 6y*jeT 
5 3aBHceTb KOjiH^ecTBO Tenjia, KOTopoe MOJKeT 6biTb nojiy^eHO b 

flByX$a3HOH CHCTeMe. B CBH3H C 3THM nOHHTHO yBejiHMeHHe 

nojiy^taeMoro Tenjia npH nepexojie noTOKa H3 oflHO$a3Horo 

?KHflKOCTHOrO B flByX$a 3 HblH H 06paTHO, MTO H HadJIKIflaeTCH b 

TexHH^ecKOM pemeHHH HaH6ojiee 6jih3kom k onncbmaeMOMy 

10 H3O6peTeHHI0. 

OflHaKO, KaK noKa3ajiH npoBeseHHbie HCcjiesoBaHHH, 
cymecTBeHHoe 3HaqeHHe HMeeT MexaHH3M nepexoca b flByx$a3Hoe 

COCTOHHHe , MexaHH3M Te^eHHH B jaByX(J)a3HOM COCTOHHHH H 

MsxaHH3M nepexona k ocHo$a3HOMy coctohhhio. CymecTBeHHoe 
15 3HaqeHHe Taoe HMeeT OflHopoflHocTb nojiy^eHHoro flByx(J)a3Horo 
noTOKa, ^to floCTHraeTca 3a c^teT Toro, ^to b npoqecce 
npeo6pa30BaHHH oflHO$a3Horo noTOKa b HByx4>a3HbiH nocjie^HMH 

pa3rOHHeTCH JXO CBepX3 ByKOBOH CKOpOCTH, npH^ieM pa3TOH no 

CBepx3 By koboh ckopocth no3BOji5ieT b 6ojiee mnpoKOM flHana30He 
20 BapbHpoBaTb rasocoflep^aHHe noTOKa npH MeHbmHx SHepreTH^ecKHx 
3aTpaTax. He MeHee Ba?KHoe 3HaqeHHe ejih noBbimeHHH 
3$$eKTHBHOCTH TenjioBbme jieHHK HMeeT npouecc TopMO^eHHH noTOKa 
c nepexoflOM noTOKa b, npaKTH^ecKH f OflHO$a3HbiH hjih, ^ito 6onee 

TO^HO, B JKHflKOCTHOH IIOTOK C MHKpOC KOnHMeC KHMH napor a 3 OBblMH 

25 ny3bipbKaMH. 

B npouecce TopMOmeHHH b flByx$a3HOM noTOKe opraHH3yiOT 

CKaMOK JjaBJieHHH CO CHHJKeHHeM CKOpOCTH no fl03ByKOBOrO 

3HaqeHHH. riponopuHOHajiBHO pocTy jiaBJieHHH yBejiHMHBaeTCH 

KOJIH^eCTBO JKHflKOH $a3bl, npH^eM pe 3 KHH pOCT flaBJieHHH 

30 ( c Ka^i koo 6 pa 3 hbih poct) npHBOSHT k cTpyKTypHOH nepecTpoHKe 
b MflKOCTH, hto cnoco6cTByeT BbiflejieHHio 6ojibmero ko jiH^ecT b a 
Tenjia no cpaBHeHHio c Han6ojiee 6jih3KKm aHajioroM. HajibHenniee 
BbizjejieHHe Tenjia 6yjjeT npoHcxojjHTb b ochobhom b 
TenjionoTpe6ji5iiomeM ycTponcTBe , HanpHMep 6aTapee bohhhoto 

35 OTonjieHH^, no Mepe Toro, KaK b makocthom noTOKe 6y,nyT 
cxjionbiBaTbCH MHKpocKonH^iec KHe napora30Bbie ny3bipbKH, 3a c^eT 
AonojiHHTejibHoro topmojkghhh noTOKa. 
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Cue^yeT Taxie otmgthtb r *ito bo 3mo^hs pa3JiH^HaK 
opraHH3auHH nepBoro 3Tana npeo6pa30BaHHH , a hmshho 3Tana 
npeo6pa30BaHHH makocth b ,nByx$a3HbiH noTOK, TaK KaK Taxoe 
npeo6pa30BaHHe mojkho npoBecTH nyTeM 3JieKTpojiH3a , Koma 
ra30Ban <|>a3a b noTOKe tokocth bo 3 HHKae t b pe3yjibTaTe 

B03fleHCTBHH Ha Hero 3JieKTpH^eCTBa, MOTKHO HCnOJIb30BaTb 
XHMHqeCKHe CBOHCTBa MflKOCTH nO Bbl^ejieHHK) ra30BOH $a3bl f 
B03MOHCHO TenJIOBOe B03fleHCTBHe Ha nOTOK )KHflKOCTH H B03MOMO, 

KaK onHcaHO Bbime , reoMeTpH^ecKoe B03fleHCTBHe Ha eiotok, Kor,ma 
0 opraHH3yiOT Te^eHHe noTOKa jkhakocth b cTporo 

cnpo$HHHpoBaHHOM KaHane , *ito no3BOJiH6T 3apaHee 3a,maHHbiM 

06pa30M M6HHTb flaBJieHHe B nOTOKe H CKOpOCTb nOTOKa. B 3TOM 

cjiy^iae uejiecoo6pa3HO npoBOflHTb npeo6pa30BaHHe MflKOCTHoro 
noTOKa b flByx4>a3HbiH b cy?KSHHH v Bbino ji He hhom b BHfle 
5 nep$opHpoBaHHOH njiacTHHbi (pemeTKH) c 3apaHee pacc^HTaHHbiMH 

^HCJIOM OTBepCTHH H npOXOflHblM CeqeHHeM 3THX OTBepCTHH. 

TaKHM o6pa30M, cnoco6 npeo6pa30BaHHH 3 HeprHH nOTOKa 
b TenjiOByio sHeprHio, corjiacHO H3o6peTeHHK> , no3BOJi$ieT co 6htbch 
BbinojiHeHHH nocTaBJieHHOH 3ajaa^H - yBGJiH^e hhh HarpeBa mbkocth 

0 6e3 yBejiH^eHHH noflBeceHHOH 3HeprHH, T.e. noBbicHTb 
3$$eKTHBHOCTb npeo 6pa 3 OB aHH5I 3HeprHH . 

npezjCTaBJieHHan Ha $Hr . 1 ycTaHOBKa ajih peajiH3auHH 
onHCbmaeMoro cnoco6a npeo6pa30BaHHH co^ep^HT Hacoc 1, 
noflKHiOMeHHbiH BbixoflOM k cTpy HHOMy annapaTy - reHepaTopy 2 

5 Tenjia, KOTopbiH cbohm bbixo^om noflKJiio^eH k TennonoTpefi nniomeMy 
ycTpOHCTBy 3, HanpHMep, 6aTapee BOflHHoro OTonjieHHH KaKoro 
jih6o noMemeHHH . TenjionoTpe6jiHiomee ycTpoHCTBO 3 V b cboio 
o^epeflb ? noflKjiio^eHO k Bxofly Hacoca 1 h k npneMHOH KaMepe 
reHepaTopa 2 Tenjia. KpoMe Toro v b coejiHHHTejibHbix jihhhhx 

0 npecycMOTpeHbi 3anopHbie bbhthjih 4. YcTaHOBKa, b kotopoh 
peajiH30BaH onHCbmaeMbiH cnoco6 npeo6pa30BaHHH SHeprHH, 
paboTaeT cjienyiomHM o6pa30M. 

Hacoc 1 nonaeT noTOK jkhakocth b cTpyHHbiH annapaT - 
reHepaTop 2 Tenjia. nocTynHB b reHepaTop 2 Tenjia, m^kocthoh 

5 noTOK MejKjjy ceMeHHHMH 1 h 11 ($nr.2) , npoTexan ^epe3 
cyjKeHHe, pa3roHHeTC£. IlpH 3tom naBJieHHe b noTOKe najjaeT . 
B ce^eHHH 11 (MHHHMajibHoe ceMeHHe) noTOK aocTHraeT 
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MaKCHMajlbHOH CKOpOCTH H, COOTBGTCTBSHHO r flaBJieHHe B HeM 

flocTHraeT cBoero mhhhmclji b Horo 3hs.mghh5I f npH^eM Bejin*iHHa 
caBJieHHH P f 3a cubt Bbi6opa npo$HJia conjia CTpyHHoro annapaTa 
CTanoBHTCH HHJKe aaBJieHHH HacbimeHHbix napoB tkhjjkocth, b 
pe3yjiBTaTe ^ero tokocthoh noTOK npeo6pa3yeTcn b £Byx$a3HbiH 
noTOK 5. flajiee Mea^y ceMeHHHMH 11 h 111 b pe3yjibTaTe pocTa 
o6*beMHoro ra30coflep?KaHHH b flByx$a3HOM noTOKe h 3a c^eT 3Toro 

nOflflepsaHHH a6COJII0THOH BeJIH^HHbl CKOpOCTH W nOCTOHHHOH 

CHa^ajia <I>opMHpyiOT' c Bspx 3 By koboh pe^HM Te^eHHH c o6pa30BaHHeM 
0 OflHopoflHoro flByx$a3Horo noTOKa, a sajiee , no Mepe jjbhtkshhh 
AByx$a3Horo noTOKa b pacrnHpniomeMCH KaHajie, noHH^aiOT cicopocTb 
3ByKa b noTOKe no BejiH^HHbi, npn kotopoh $opMHpyioT b noTOKe 
CKa^oK saBJieHHH. 3tot npouecc nponcxoflHT b6jih3h ceMeHHH 
111. KaK pe3yjibTaT ,qByx$>a3HbiH noTOK npeo6pa3yeTCH b, 

5 npaKTH^eCKH, OflHOpO,EIHbIH JKHflKOCTHblH nOTOK 6 C 

MHKpocKonH^ecKHMH napor a 3 OBbiMH ny3bipt>KaMH. B pe3yjibTaTe 
pe3Koro cxnonbiB aHH5i b CKa^Ke xiaBJieHHH napora30Bbix ny3bipbKOB 
HByx$a3Horo noTOKa, conpoBO?KnaeMoro 6biCTpbiM poctom "uaBJieHHH 
CHcaTH^ napora3a cocTHraiomero hsckojibkhx twchm aTMOC$ep, 

0 b nocneflHHx npoHcxoflHT pecTpy KTypH 3 auHH MOJieicyjinpHbix cB5i3eH 
BemecTBa hjih BemecTB o6pa3yiomHx jkhhkocthoh fiotok , mto 
Bbi3biBaeT BbiCBo6o?KfleHHe SHeprKH Me>KMOJieKyji5ipHbix cbh 3 eH 
Bbipa^aiomeec5i b HarpeBe jkhakocth o6pa3yiomeH khakocthoh iiotok 
nocjie ce^eHHH 111. IIocKOjiBKy b cTpyHHbiH annapaT - reHepaTop 

5 2 Tenjia tkhjjkoctb nocTOHHHO noaaeTCH, to nocjieflHHH HenpepbiBHO 
reHepHpyeT Tenjio, npnueM 3a cueT cxnonbiBaHHH 

MHKpOC KOnH^SC KHX ny3bipbKOB ?KHflKOCTHOrO noTOKa B 

TenjionoTpe6jiHiomeM ycTpoHCTBe 3 aocTHraeTCH EonojiHHTejibHbiH 
HarpeB jkh^kocth. M3 TenjionoTpe6jiHiomero ycTpoHCTBa 3 tkhhkoctb 

0 MOTKeT HanpaBJIHTbCH B 3 aBHCHMOCTH OT T pS 6 O B a H H H no BejlH^IHHe 

ee HarpeBa, jih6o b Hacoc 1, jih6o cpa3y b reHepaTop 2 Tenjia, 
jih6o ^acTH^HO h b Hacoc 1 h b reHepaTop 2 Tenjia 

OflHOBpeMeHHO . 

Bo3Bpamancb k $opMyjie (4), mohcho 3aMeTHTb r mto 
5 3$$eKTHBHOCTb pa6oTbi CTpyHHoro annapaTa - reHepaTopa 2 Tenjia 
TeM 6ojibme, *ieM MeHbine noKa3aTejib fc< H303HTponbi OflHopojiHOH 
flByx$a 3HOH cMecH. nocjiejiHHH b cbok) o^epex5b f npH npo^iHx 
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paBHbix ycjiOBHHx TeM MeHbme, qeM MeHbnie noKa3aTejib- H303HTpo- 
nbi ra3a, Bxoflnmero b cocTaB flByx$a3HOH cpejjbi. OTcioma cjieny- 
eT, ^to 3$$eKT Bbi^ejieHHH Tenjia TeM 6ojibme, weM 6ojibme aTO- 
mob b MOjiexyjie BemecTBa, KOTopoe cjiy?KHT hcto^hhkom nojiy- 
MeHHH Tenjia* Ochhm H3 nyTefi, KOTopbiH MoweT no3BOJiHTb no- 
6htlc5i 3Toro, MOMceT 6biTB npeflB apHTejibHan xierasauHH mnjj,- 
kocth f KOTopaa Hcnoji b 3yeTCH hjth nojiy^eHHH Tenjia. rioKaaceM 
3TO Ha npHMepe bohm. Mojieicyjia BOHbi coctoht H3 Tpex aTo- 
mob, b to BpeMH KaK no^TH Bee ra3bi pacTBopeHHbie B BOfle 

HBJI5UOTC5I flByxaTOMHblMH (B OCHOBHOM 3TO a30T H KHCJIOpOfl 

B03flyxa) . nosTOMy, ecjin npezjBapHTejibHO nepera3HpoBaTb 
Bony , to npH nepeBone boxiw H3 tkhjjkoto coctohhhh b flByx$a3- 
Hoe ny3bipbKH 6ycyT 3anonHeHbi b ochobhom napaMH Bojibi, T.e. 
TpexaTOMHbiM ra30M, mto h no3BOJineT nojry^HTb 6ojibinee ko- 
jiH^iecTBo Tenjia. 

KaK noKa3ajiH npoBefleHHbie HccjieflOBaHHH, MaKCHMajib- 
Hoe TeopeTHMecKH flocTHMMoe, OTHOCHTejibHoe yBejiH^eHHe no- 
jiy^eHHH Tenjia b reHepaTope 2 Tenjia 6yjqeT paBHo: 



rne. Q - KOJiH^ecTBO nojiy^aeMoro Tenjia, 

Ne - noflBefleHHan 3jieKTpHMecKan MomHOCTb sjieKTpojiBHraTe- 
jih Hacoca, 
- rHflpaBjiH^ecKHH KITH Hacoca, 
A - SKcnepHMeHTajibHO nojiy^eHHbiH K03$$HUHeHT, xapaKTe- 
p h 3 y iom h h yBejiH^eHHe TenjioBOH moiuhocth no OTHome- 
hhk) k noflBefleHHOH, KOTopbiH jijih cjiyqan reHepaTopa 
Tenjia Bcerfla 1. 
Ha Onr • 4 B Ka^ecTBe npHMepa, npHBexieHa 3 aBHCHMOCTb 

BejIHMHHbl K03$$HUHeHTa A' ot noKa3aTejiH K H303HTpOnbI 

AByx$a3HOH cMecH fljiH Bonbi ( KpuB a5i a) , nnn mhkocth c ^jhcjiom 
aTOMOB b MOJieKyjie paBHOM 22 ( KpHBan b ) h hjih jiByx$a3HOH 

CMeCH C ny3bipbKaMH 3 anOJIHeHHblMH B OCHOBHOM CByxaTOMHbIM ra30M 

( KpHB an c) • H3 npHBe^eHHOH 3 aBHCHMOc th BHflHo / mto non6opoM 
tkhekocth, qnpKyjiHpyiomeH tiepe3 reHepaTop 2 Tenjia h nera3auHen 
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JKHflKOCTH MO)KHO yBSJIHMHTb KOHH^eCTBO nOJiy^aeMOrO B yCTdHOBKe 

Tenjia . 

CxeMaTHMecKH H3o6pa^eHHaH Ha $nr . 5 HacocHO-ajKeKTopHan 
ycTaHOBKa xihh peajiH3auHH cnoco6a r corjiacHO HacToameiviy 
H3o6peTeHHK), coflep^KHT Hacoc 7, TenjionoTpebJiHiomee ycTpoHCTBO 

8 h reHepaTop 9 Tenjia, BbinonHeHHbiH b BHjje CTpyHHoro annapaTa 
coflep?Kamero aKTHBHoe conjio 10 , ycTaHOBjiGHHyio KoaKcnajibHO 
conny 10 KOHcE>y3opHyio npHeMHyio Kanepy 11 , Kanepy 12 cMemeHHH , 
coflepjKamyio KOH$y3op 13, ropjiOBHHy 14 h flH$$y3op 15, 

0 pacnojio^eHHbie nocjienoBaTejibHO no xojjy noTOKa. Bbixos Hacoca 
7 noflKJiio^eH ^epe3 bchthjib 16 ko Bxofly TenjionoTpeSnniomero 
ycTpOHCTBa 8 h ^epe3 BeHTHJib 17 k aKTHBHOMy conjiy 10, 
TenjionoTpe6jiHiomee ycTpoHCTBO 8 BbixoflOM no^KjiioMeHO k npHGMHOH 
KaMepe 11 CTpyHHoro annapaTa 9 h flH$$y3op 15 CTpyHHoro 

5 annapaTa noflKjno^eH ko BXOfly Hacoca 7 h ^epe3 bshthjib 18 
ko Bxosy TenjionoTpe6 jiHiomero ycTpOHCTBa 8. CTpyHHbiH annapaT 

9 Ha Bbixofle H3 flH<J)$y3opa 15 cHa6>KeH npo<J>n jiHpoB aHHbiM HanopHbiM 
Tpy6onpoBOflOM 19 ($Hr.6). AKTHBHoe conjio 18 b 
npeflno^THTejibHOM b apHaHTe ocymecTBJieHHH BbinojiHeHO CTyneHMaTO 

0 cy^aiomHMCH no xoay noTOKa jkhakocth. YcTaHOBKa KpoMe Toro 
CHa6?KeHa hhhhgh 20 ($Hr.5) OTBO^a h noflBOfla ?khhkocth b 
ycTaHOB Ky c ycTaHOB jieHHbiM B HeH aBTOMaTH^ecKHM KJianaHOM 
21 noflnep^aHHH 3a«aHHoro naBJieHHH ranKOCTH b KOHType 

yCTaHOBKH . 

5 YcTaHOBKa pa6oTaeT cjie^yiomHM o6pa30M. 

3anycK ycTaHOB kh ocymecTBJiniOT nyTeM HanpaBJieHHH HacocOM 
7 Bcero noTOKa jkhakocth b aKTHBHoe conjio 10 CTpyHHoro 
annapaTa 9. nocTynan b conjio 10, noTOK makocth cyrcaeTCH, 
iito BexieT k pocTy KHHeTH^ecKOH 3HeprHH noTOKa h yMeHbmeHHio 

0 naBJieHHH. riocne Toro, KaK caBJieHHe naflaeT HHJKe xjaB jighhh 
HacbimeHHH (ra30B hjih napoB) npoHcxoflHT BCKHnaHHe noTOKa, 
cKopocTb noTOKa pe3KO yBejiHMHBaeTCH , a BejiH^HHa ckopocth, 
npH kotopoh HacTynaeT cBspx3 By koboh peaKHM Te^eHHH, pe3KO 
nanaeT. nocKOJibKy CKopocTb noTOKa cTaHOBHTCH Bbime ckopocth 

5 3ByKa b conjie 10 B03HHKaeT cKa^oK naBJieHHH, flajiee Ha Bbixone 
H3 conjia 10 (ce^eHHe ll 3 $Hr.6) naBJieHHe CHOBa nanaeT , a 
CKopocTb noTOKa BHOBb B03pacTaeT , npH 3tom npoTO^Han tiacTb 
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KaMepbi 12 cMemeHHH Bbi6paHa tslkhm o6pa30M (a hmghho b Hee, 
b KOH$y3op 13 HCTeKaeT ?KHflKan cpefla H3 conjia 10) , ^ito b 
KOH$y3ope 13 yc TaHaB jihb aeTC5i kphthmgc khh peacHM ts^shhh c 

BCKHnaHHeM JKHflKOCTHOrO nOTOKa, yCTaHOB J1GHHCM CBepX3ByKOBOrO 

pe?KHMa h nocjiecyiomHM cKa^KOM HaBJieHHH, npn^eM aaBjieHHe nepexi 

BTOpbIM CKaMKOM flaBJieHHH MS H BUI© r MGM KpHTH^GCKOe flaBJieHHe 

nocjie nepBoro CKa^Ka naB jishhh (b aKTHB hom conjie 10) , 
KHHeTH^ecKan SHeprnn nOTOKa b KOH$y3ope 13 Gojibme, qeM 
KHHeTHHecKan 3HeprHH noTOKa b conjie 10 u, kblk cjieccTBHe, 

0 3a c^eT 6ojiee HHTeHCHBHoro BCKunaHHH noTOKa, cKopocTb 3ByKa 
cooTBGTCTBeHHO MeHBine , nosTOMy cKa^oK flaBjieHHH b KaMepe 
12 CMemeHHH 6ojiee HHTeHCHBHbiH , qeM b aKTHBHOM conjie 10. 
DajibHeHmee noBbimeHHe naBjieHHH npoHCXo^HT b flH$$y3ope 15 
h Ha Bbixone H3 jqH$$y3opa 15 ycTaHaBJiHBaeTCH OKOH^aTejibHaH 

5 BenHMHHa .aaBJieHHHy KOTopoe 3 Ha^iHTe jib ho 6ojiBme, *ieM jjaBJieHHe 
hchjikocth Ha Bxofle b CTpyHHbiH annapaT . npH npoTeKaHHH 
onHcaHHbix npoueccoB b cTpyHHOM annapaTe HauHHaeT pacTH 
TeMnepaTypa jkhakocth, b wacTHOM cjiy^ae BO^bi- TaKOH pe?KHM 
pabOTbi npo,noji?KaeTCH no Tex nop, noxa noBbimeHHe TeMnepaTypbi , 

0 conpoBOJKflawmeecH noBbimeHneM flaBjieHHK, He ^ocTHrHeT Toro 
3Ha^eHHH, npH kotopom HarpeTyio tkhhkoctb mo>kho HanpaBJiHTb 
b TenjionoTpebJiHiomee ycTponcTBO, HanpHMep b 6aTapeio ajih 
OTonjieHHH KaKoro-jiH6o noMemeHHH . Hjih 3Toro ^acTB noTOKa 

>KHflKOCTH C BblXOfia HaCOCa 7 Uepe3 OTKpblTblH BeHTHJlb 16 

5 HanpaB ji5iK)T b TenjnonoTpe6jiHiomee ycTponcTBO 8. nocjte 
TenjionoTpe6jiHiomero ycTpOHCTBa 8 >khukoctb HanpaBJineTcn b 
npHeMHyio KaMepy 11 CTpyHHoro annapaTa 9. flajibHeHman 
UHpKyjiHqHH MflKOCTH MejKjjy CTpyHHWM annapaTOM 9 H 
TenjionoTpe6jiHiomHM yc tpohct bom 8 B03MO?KHa 6e3 Hacoca 7. B 

0 3tom cjiy^ae HarpeTan tkhbkoctb H3 CTpyHHoro annapaTa 9 Mepe3 
OTKpbiTbiH BeHTHJib 18 HanpaB JineT c& HenocpeflCTBeHHO b 
TenjionoTpe6jiHK)mee ycTpoiicTBO 8. B ^ajiBHeHmeM, ecjiH 
KOJiHMecTBCL Tenna, KOTopoe cHHMaeTCH c TenjionoTpe6jiHiomero 
ycTpOHCTB a 8, 6y«eT HeflocTaTO^HO, hjth noTpe6yeTCH 6bicTpo 

5 H3MeHHTB KOjiH^ecTBO Tenjia , KOTopoe Heo6XOflHMO CHHTB c 
TennonoTpe6jiHiomero ycTpOHCTBa 8, bhobb b pa6oTy BKjiiOMaeTCH 
Hacoc 7 . IlpH stom TenjiOBan modjhoct b , CHHMaeMan c 
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TenjionoTpe6jiHiomero ycTpoHCTBa 8, 6y,meT tsm 6ojibme, ^ieM 
6ojiBme 6yHeT Ha^ajiBHan MomHOCTb (Hanop h pacxofl) Hacoca 
7. 

B pa3JIH^HbIX yCTaHOBKaX , B 3 aBHCHMOCTH OT Tpe 60B aHHH 

noTpe6HTejiH B0 3MO?KHbi pa3JiH^iHbie pe^cHMbi pabOTbi CTpyHHoro 
annapaTa no HarpeBy jkhakocth. B 3 a b h c h mo cth ot btofo 
bo3MO)kho BbinojiHeHHe CTpyHHoro annapaTa K3.K co cTyneH^aTo 
cy^aiomHMCH conjiOM 10 , KaK sto noKa3aHO Ha $nr . 6 , tsk h 
CTyneH^aTO cy^aiomHMCH h 3aTeM CTyneH^aTo pacmHpsnomHMCH 

0 no xofly noTOKa (Ha ^epTe^ax He noKa3aHo) . 

KpoMe Toro, peryjiHpoBaHHe KOjiH^ecTBa makocth b KOHType 
ycTaHOBKH o6ecneMHBaeTCH noEKjiiOMeHHeM jihhhh 20 noflBOfla h 
OTBOfla jkhekocth H3 ycTaHOBKH nyTeM aBTOMaTHMeCKOrO 
ynpaBJieHHH KJianaHOM 21, ajiaro^apn weivry flocTHraeTCH 

5 nocflep^aHHe 3ajiaHHoro flaBJieHHH jkhakocth b ycTaHOBKe. 

TaKHM o6pa30M, jjocTHraeTCH bo3MO^hoctb opraHH3aqHH 
aBTOHOMHoro uHpKyji5iuHOHHoro KOHTypa HarpeBa ?khakocth (tkhjikoh 
pa6oMeH cpeflbi) 6e3 ncnoji L30BaHHH SKOjiorH^ecKH BpeflHbix 

HCTOMHHKOB HarpeBa MflKOCTH (yrjin , He$TH H He$TenpOflyKTOB) , 

0 npH 3tom b ycTaHOBKe HeT f KpOMe nacoca, hh OflHoro ycTpoHCTB a 
c MexaHH^ecKHM npHBOflOM h MexaHHuecKHMH noflBH?KHbiMH pa 6 O^HMH 
sjieMeHTaMH, mto flejiaeT ycTaHOBKy SKOjiorH^ecKH 6e3onacHOH, 
a HenocpejicTBeHHoe npeo6pa30BaHHe SHeprHH noTOKa >kh,ukocth 
b TenjiOByio 3HeprHK) c y^ieTOM Bbime CKa3aHHoro ^ejiaeT ycTaHOB Ky 

5 SKOHOMH^eCKH BbirOflHOH , HafleJKHOH H npOCTOH b 3KcnjiyaTauHH . 

B BapHaHTe ycTaHOBKH ajih ocymecTBJieHHH cnoco6a 
npeo6pa30BaHHH 3HeprHH noTOKa jkhakocth b TenjiOByio SHeprHio, 
corjiacHO h 30 6peTeHHK) , npencTaBJieHHOM Ha (J>Hr . 7 , b OTjiHMHe 
ot ycTaHOBKH , H3o6pa?KeHHOH Ha $zr . 5 b Ka^ecTBe Hacoca 

0 Hcnojib30BaHbi coeflHHeHHbie nocjie^OBaTejibHO napoBOH KOTeji 22, 
h cTpyHHbiH npeo6pa30BaTejib 23, npH stom napoBOH KOTen 22 
noflKjrio^ieH no napy k conjiy 24 CTpyHHoro npeo6pa30BaTejin . 
B Ka^ecTBe nocjieflHero MoaceT 6biTb Hcnonb30BaH , HanpHMep, 
CTpyHHbiH npeo6pa30BaTejib nojgpo6HO onHcaHHbiH b KHHre $HceHKO 

5 B.B. "3$$eKTHBHOCTb pa6oTbi KOHTypoB UHpKyjiHUHH H3y lf , MocKBa, 
ATOM3HeproH3flaT, 1987 , rji . 5 , c. ). CTpyHHbiH annapaT 23 
BbixojoiOM noflKjnotieH k renepaTopy 25 Tenjia b flaHHOM cjiy^ae 
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TeruioreHepHpyiomeH pemeTKe, b BajibHeHmeM TenjioreHepHpyiomen 
pemeTKe 25, coflepjKamee b onncbiBaeMOM BapnaHTe Bbinoji hghhh 
MHO)KecTBO aKTHBHbix coneji (aHajiorHMHbix aKTHBHOMy conjiy 10 , 
H3 0 6pa?K©HHOMy Ha $Hr.6) , BCTpoeHHbix^ b njiacTHHy, 
opneHTHpoBaHHyio nonepeK noTOKa jkhakocth. 

TenjioreHepnpyiomaH pemeTKa 2 5 nojqKJiioMeHa bbixo^om ko 
Bxofly ocHOBHoro TenjionoTpebJiHiomero ycTpoHCTBa 26 , KOTopoe 
BbixoflOM ^epe3 jqonojiHHTejibHoe TennonoTpe6ji5iK)mee ycTpoHCTBO 
27 noflKJiioxieHO k Kanepe CMemeHHH cTpyHHoro npeo6pa30BaTejin 

0 23. KpoMe Toro^ Bbixo^ CTpyHHoro annapaTa 23 nojjKjiio^eH ko 
Bxojiy napoBoro KOTJia 22, a Bbixofl ochobhoto 
TennonoTpe6jiHioinero ycTpoHCTBa 26 coenHHeH c 

TenjioreHepHpyiomeH pemeTKOH 25. 

YcTaHOBKa, H306pa>KeHHa5i Ha $Hr . 7 , pa60TaeT cjienyiomHM 

5 o6pa30M. 

nap H3 napoBoro KOTJia 22 nonaeTC^ b conno 24 CTpyHHoro 
npeo6pa30BaTenH 23. B conjie 24 nap pa3roHHeTC5i h, HCTexan 
H3 conjia, yBJieKaeT b npo$H ji HpoB aHHbin KaHaji CTpyHHoro 
npeo6pa30BaTeji5i 23 oxjia^fleHHbiH jkhhkocthoh noTOK, KOTopbiH 

0 pa3roHHeTCH b stom npo$HJiHpoBaHHOM KaHajie. flajiee ycKopeHHbie 
noTOK napa h oxjiaameHHbiH jkhakocthoh iiotok CMemHBaiOTCH b 
CTpyHHOM npeo6pa30BaTejie 23 c o6pa30BaHHeM flByx$a3Horo 
ra30?KHflKOCTHoro noTOKa c nepeaa^eH napoM jkhakocth ^acTH 
CBoeH TenjioBOH SHeprHH. BcjieflCTBHe Toro, ^to ckopoctb 3ByKa 

5 b flByx$a3HOH cpefle 3Ha^HTejibHO hh^g ^eM b makocth hjih ra3e, 
flByx$a3HbiH iiotok npeo6pa3yeTCH b cBGpx3 ByKOBOH flByx$a3HbiH 
iiotok , nocne 3Toro b cBepx3ByKOBOM flByx$a3HOM noTOKe 
opraHH3yiOT CKa^OK caBjieHHH b pe3yjibTaTe ^ero flByx$a3HbiH 
iiotok npeo6pa3yeTCH b ojjHO<J>a3HbiH tkhji KOCTHbiH noTOK, npH^eM 

0 b npouecce npeo6pa30BaHHH b pe3yjibTaTe npaKTH^ecKH 
Mr HOBeHHoro cxjionbiBaHHK b cKa^Ke aaBJieHHH napora30Bbix 
ny3bipbKOB npoHcxoflHT HarpeB tokocth c o6pa30BaHHeM Ha 
Bbixojae CTpyHHoro npeo6pa30BaTejiH 23 noTOKa HarpeTOH 

JKHflKOCTH. ^aCTb 3TOTO nOTOKa HarpeTOH JKHflKOCTH HanpaB JIHeTCH 

5 no jihhhh 28 b napoBOH KOTeji 22 ero noxinHTKH , a jjpyran 

qacTb noTOKa HarpeTOH jkhhkocth HanpaBjineTCH b 
TenjioreHepHpyiomyio pemeTKy 25 , a HMeHHO bo MHoacecTBO npo<j>HjiH- 
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po b a h Hbix KaHajiOB - SKTHBHbix coneji h flajiee b KaHaji pacniHpeHHH 
noTOKa (njiomaxib nonepe^Horo ceMeHHH KOToporo npeBbimaeT 
cyMMapHyio njioma^b Bbixo^Horo ce^eHHH npo$HJiHpoBaHHbix KaHajiOB - 
coneji) Ha Bbixo^e H3 npo<J>HjiHpoBaHHbix KaHajiOB. B 3thx 
npo$HjiHpoBaHHbix KaHajiax noTOK HarpeTOH tkhakocth cHa^ajia 
pa3roHHeTCH no ckopocth, npn kotopoh xiaBjieHHe b noTOKe 
naflaeT no BejiHMHHbi HHace jjaBjreHHH HacbimeHHbix napoB stoh 
?KHflKOCTH . KaK cjiejjcTBHe iiotok BCKHnaeT c o6pa30BaHHeM 
AByx$a3Horo noTOKa HarpeTOH makocth. B pe3yjibTaTe 
npeo6pa30BaHHH noTOKa b flByxcJ>a3HbiH $opMHpyeTcn CBepx3 ByKOBOH 
pe?KHM ero Te^eHHH. nocjie 3Toro, H3 npo4>HjiHpoBaHHbix KaHajiOB 
CBepx 3 ByKOBOH noTOK nocTynaeT b KaHajn pacmnpeHHii noTOKa, 
3a c^eT Mero b noTOKe $opMHpyeTCH cKaMOK ,qaBJieHH5i c 
nepeBOflOM b CKa^Ke caBJieHHH HByxcJ>a3Horo noTOKa b ?kh£(Kocthoh 
noTOK 3anojiHeHHbiH MHKpocKonn^ecKHMH napora30BbiMH ny3bipbKaMH, 
npH^eM 3a c^eT cxnonbiBaHHH KpynHbix napora30Bbix ny3bipbKOB 
noTOK HarpeTOH makocth conojiHHTejibHO HarpeBaeTCH. H3 
TenjioreHepHpyiomeH pemeTKH 25 iiotok HarpeTOH jkh^kocth 
HanpaBJineTCH b ocHOBHoe TenjionoTpeGjiHiomee ycTponcTBO 26 , 
HanpHMep > b 6aTapeio BOflHHoro otoit Jie hhh KaKoro-jiH6o 3xiaHHH 
hjih noMemeHHH, rjqe nponcxocHT npoyecc nepejqa^H Tenjia 
noTpebHTejiio h onHOBpeMeHHO, 3a cneT cxjionbmaHHH 

MHKpOCKOIlHMeCKHX ny3bipbKOB B pe3yJlbTaTe TOpMOJKeHHH noTOKa 

b TenjionoTpe6ji5iK>meM ycTponcTBe 26, conojiHHTejibHbiH noxtorpeB 
noTOKa HarpeTOH tokocth, mto o6ecne^HBaeT yBejiH^eHHe cteMa 
Tenna c TenjionoTpe 6 jiniomero ycTponcTBa 26. B pe3yjibTaTe 
OTfla^H Tenjia TenjionoTpe 6jiHiomHM ycTpoHCTBOM 26 noTpe6HTejiio 
Tenjia noTOK HarpeTOH tkhakocth npeo6pa3yeTCH b oxjia^eHHbiH 
hchekocthoh noTOK, KOTopbiH nocTynaeT nun noBTopHoro HarpeBa 
H3 TenjionoTpe6jiHiomero ycTponcTBa 26, b CTpyHHbiH 
npeo6pa30BaTejib 23 • 

B pnfle cjiy^aeB b TenjionoTpe6jiHiomeM ycTponcTBe 26 He 

npeflCTaBJI£eTCH B03MO?KHbIM CHHTb flOCTaTO^IHO 60JIbmoe KOJIH^eCTBO 

Tenjia h iiotok makocth H3 y c t po h c t b a 26 bbixobht c 
TeMnepaTypoH y npn kotopoh ero mojkho eme Hcnonb30BaTb xijih 
HarpeBa, B stom cjiy^ae B03M0?KHa ycTanoBKa Me?Kjqy 
TenjionoTpe6JiHK)mHM ycTpoHCTBOM 26 h CTpyHHbiM npeo6pa30BaTejieM 
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23 flonojiHHTejibHoro TenjionoTpeGjiHiomero ycTpoHCTBa 27, 
HanpHMep ; ycTpoHCTBa hjih HarpeBa bojjm, mto no3BOjiHeT, 
HanpHMep, KpoMe OTonjieHHH noMemeHHH , noaaBaTb noTpe6HTejiio 
ropn^yio BOfly. 

Bo3MOH^eH h flpyrofi BapnaHT HHTeHCH$HKauHH cteMa Tenjia, 
Korfla qacTb noTOKa oxjia^eHHOH jkhakocth H3 

TenjionoTpefcjiHiomero ycTpoHCTBa 26, HanpHMep, c ero Bbixona 
ncqaeTCH b 30Hy noHHHceHHoro naBJieHHH TenjioreHepHpyiomeH 
pemeTKH 25, a HMe hho b 30Hy KaHajia pacmHpeHHH b6jih3h 
0 BbixoHHbix ceMeHHH npo$HjiHpoBaHHbix KaHajiOB . TaKOH nepenycK 
noTOKa oxjiaaujeHHOH jkhakocth no3BOjiHeT noBTopHO nponycTHTb 
ero Mepe3 TenjionoTpebJiaiomee ycTpoHCTBO 26 h TeM caMbiM 
AOCTHraeTCH bo3mo^hoctb yBe jihmshhh TenjiooTzjaxiH 

TenjionoTpebJiHiomero ycTpoHCTBa 26 h, KaK cjie^CTBHe, noBbinieHHe 

5 3#eKTHBHOCTH pa60Tbl yCTaHOBKH. 

Mcnojib30BaHHe b rslhhom BapnaHTe BbinojmeHHH ycTaHOBKH 
b KaMecTBe HarpeToro TenjiOHOCHTejin napa H3 napoBoro KOTjia 
b coMeTaHHH co cTpyHHbiM npeo 6pa30BaTeneM no3BOJiHJio co3£jaTb 

CHCTeMy 6e3 HCTIOJIb30BaHH5I npHBOJJHblX CHCTeM C MexaHHMeCKHM 
0 npHBOflOM, MTO 3Ha^HTeJlbHO nOBblCHJIO Hafle?KHOCTb pabOTbl 
yCTaHOBKH H OflHOBpeMeHHO nOBblCHJIO 3$$eKTHBHOCTb paSOTbi 

ycTaHOBKH / nocKOjibKy CTpyHHbiM npeo6pa30BaTejib He tojibko 
opraHH3yeT unpicyjismHio HarpeTOH jkhakocth ^epe3 

TenjionoTpe6jiHiomee ycTpoHCTBO, ho h caM xionojiHHTejtbHO , 3a 
5 c^eT onHcaHHbix Bbime npeo6pa30BaHHH b makocthom noTOKe, 
o6ecne^HBaeT HarpeB makocth. B KOHe^HOM HTore sto no3BOjiHjio 
£jo6HTbC5i cymecTBeHHoro noBbimeHHH Kflfl h Ha;qe>KHOCTH 
TenjionpoH3BOfl5imeH ycTaHOBKH , corjiacHO H3o6peTeHHio. 

0 IlpOMbiniJieHHaH IipHMeHHMOCTB 

H306peTeHHe MO?KeT 6biTb Hcnojib30BaHO b CTpyHHbix h 
HacocHOSJKeKTopHbix ycTaHOBKax, HcnojiB3yeMbix jjjiji HarpeBa 
nepeKa^HBaeMOH cpeflbi c OflHOBpeMSHHOH opraHH3auHeH ee 

5 TpaHCnopTHpOBKH HJIH L(HpKyjl$mHH . 
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npeflno^THTejibHO H306peTeHHe npejjHa3HaMeHO jjjih 

HCnOJIb30BaHHH B Ka^eCTBe aBTOHOMHOH yCTaHOBKH EJIH OTOnJieHHH 

n^HJibix h npoH3 bojuct BGHHbix noMemeHHH, a Taoe bjih HarpeBa 

JKHflKOCTH B pa3JIH^IHbIX TeXHOJIOrHHeCKHX UHKJiaX. 
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4>opMyjia H3o6peTeHHH 

1. 1. Cnoco6 npeo6pa30BaHHH SHeprHH noTOKa tkhakocth 
b TenjiOByio 3HeprHH3, BKjiio^aiomHH npeo6pa30BaHHe OflHO$a3Horo 
HCHflKOCTHoro noTOKa b ,E[Byx(I>a3HbiH h nocjiecyiomee o6paTHoe 

5 npeo6pa30BaHHe nyTeM TopMO^eHHH noTOKa c noBbimeHHeM naBJieHH^ 
b HeM, conpoBO^jiaeMbiM poctom TeMnepaTypbi MHKOCTHoro noTOKa, 

OTJIHWaiOmHHCH TeM, WTO B flByX$a3HOM nOTOKe $OpMHpyK)T 

CBepx3ByKOBOH peacHM ero Te^eHHH, a TopMO?KeHHe npoBOEHT c 
$opMHpoBaHHeM b noTOKe CKaqKa aaBneHHH c nepexoflOM b cKa^Ke 
10 flaBJieHHH flByx$a3Horo noTOKa b whakocthoh iiotok c 
MHKpocKonH^ecKHMH napora30BbiMH ny3bipbKaMH . 

2. Cnoco6 no n.l, OTjiH^iaiomHHCH TeM, ^to opraHH3yioT 
cxjionbmaHHe MHKpoc kotth^ebckhx ny3bipbKOB b TenjionoTpe6jiHiomeM 
ycTpoHCTBe nyTeM flonojiHHTejibHoro TopMOHteHHH >khjhkoct hoto 

15 noTOKa b hgm c BbweneHHeM 3a c^eT stovo flonojiHHTenbHoro 
KOjiH^ecTBa Tenjia. 

3. Cnoco6 no n.l, OTjiH^iaiomHHCH TeM , ^to oflHO<J>a3HbiH 
noTOK MflKOCTH nepefl ero npeo6pa30BaHHeM b EByx$a3HbiH 
flera3HpyKT hjih aspnpyiOT . 

20 4. YcTaHOBKa npeo6pa30BaHHH SHeprHH noTOKa tkhjikocth 

b TenjiOByio SHeprHio, coflepKaman Hacoc (7), TenjionoTpe6ji5nomee 
ycTpoHCTBO (8) h reHepaTop (9) Tenna, npeccTaB jihioiuhh co6oh 
CTpyHHbiH annapaT , BKJiioMaioiUHH b ce6n npHeMHyio KaMepy (11), 
aKTHBHoe conjio (lO) b npneMHOH KaMepe h KaMepy (12) CMemeHHH 

25 3a conjiOM (10) , OTJiH*iaiomaHC5i TeM , ^to npneMHan KaMepa (11) 
BbinojTHeHa b 4>opMe KOH$y3opa h pacnono^eHa KoaKCHajibHO conjiy 
(10) , KaMepa (12) CMeraeHH5i o6pa30Bana pacnono^eHHbiMH 
nocjieflOBaTejibHO no xo,ny noTOKa KOH$y3opOM (13), ropjiOBHHOH 
(14) h flH(J)$y3opoM (15), npH stom Hacoc (7) BbixojjOM noflKJiKmeH 

30 k aKTHBHOMy conxry (lO) h ko Bxofly TenjionoTpe6ji5nomero 

yCTpOHCTBa (8) , KOTOpOe CBOHM BblXOflOM nocKJiio^eHO k npneMHOH 

KaMepe (11) reHepaTopa Tenna (9) , a jqH$$y3op (15) KaMepbi 
(12) CMemeHHH nocKjno^ieH ko Bxofly Hacoca (7) h ko Bxozjy 
TenjionoTpe6jiHiomero ycTpoHCTBa (8) . 
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5. YcTaHOBKa no n.4, OTjiH^aioma^CH TeM , ^to Ha Bbixojje 
nn$<&y3opa. (15) , ycTaHOBJien npo<|>H jihpob aHHbiH HanopHbiH 
Tpy6onpoBOfl (19) . 



6. YcTaHOBKa no n.4 hjih 5, OTJiiraaiontaHCH TeM , hto 
5 aKTHBHoe conjio (10) cTpyHHoro annapaTa BbinojiHeHo cTyneH^aTo 
cyHcaromHMCH no xosy noTOKa. 



7. YcTaHOBKa no jiK>6oMy H3 npejmnecTByiomHX nyHKTOB, 
OTjiH^iawmaHCH TeM, mto OHa CHa6>KeHa jiHHHen (20) OTBOjqa h 
noflBOfla MflKOCTH, ocHameHHOH aBTOMaTHMec™ KJianaHOM (21) 
10 noflflepjKaHHH 3a«aHHoro naBJieHHH jkh^kocth b ycTaHOBKe. 



8. YcTaHOBKa npeo6pa30BaHHH 3HeprHH noTOKa jkhhkocth 
b TenjiOByio SHeprnio, cozjepjKaman Hacoc, TenjionoTpe6jiHiomee 
ycTpoHCTBO (26) h reHepaTop (25) Tenjia, no MeHbmeH Mepe 
oflHO aKTHBHoe conno, OTJi*maiomaHCH TeM, ^to Hacoc BbinojiHeH 

15 b BHne coe^HHeHHbix nocjieflOBaTejibHO napoBoro KOTjia (22) h 
CTpyHHoro npeo6pa30BaTejiH (23) h noflKJiio^eH cbohm BbixojjOM 
ko BXOfly napoBoro KOTJia (22) h k aKTHBHOMy conjiy reHepaTopa 
(25) Tenjia, noflKjiicmeHHoro , b cboio o^iepeflb , Bbixo^OM ko Bxofly 
TenjionoTpebJiHiomero ycTpOHCTBa (26) , Bbixoji KOToporo cbh 3 aH 

20 c KaMepoH cMemeHHH CTpyHHoro npeo6pa30BaTejin (23) . 



9. YcTaHOBKa no n.8, OTjiH^iaiomaHCH TeM, mto reHepaTop 
(25) Tenjia coflep?KHT MHO?KecTBO aKTHBHbix coneji , BCTpoeHHbix 
b njiacTHHy, ycTaHOB jieHHyio nonepeK noTOKa jkhhkocth, h KaHaji 
pacmHpeHHH, njioma^b nonepe^Horo ce^eHHH KOToporo npeBbiniaeT 

2 5 cyMMapHyw njioma^b nonepe^Horo ce^eHHH Bcero MHO^ecTBa coneji . 

10. YcTaHOBKa no n.9, OTjiH^iaiomaHCH TeM, uto Meacuy 
BbixocoM TenjionoTpedJiHiomero ycTpOHCTBa (26) h CTpyHHbiM 
npeo6pa30BaTeneM (23) ycTaHOB jigho jjonojiHHTejibHoe 
TenjionoTpe6jiHK)mee ycTpoHCTBO (27) . 



30 11. YcTaHOBKa no n.9 hjih 10, OTjiHwaiomaxcH TeM, mto 

Bbixofl ocHOBHoro TenjionoTpe 6 jiniomer o ycTpoHCTB a (26) coeflHHeH 
c 30HOH KaHajia pacmHpeHHH reHepaTopa (25) Tenjia Ha Bbixojje 
aKTHBHbix coneji . 
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